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Purpose

The Front End Equipment Protection System (FEEPS) monitors the state of variables
relevant to the protection of Front End equipment. When the FEEPS detects that a
variable is not in the correct state, a fault occurs, and the Front End shutter permit is
removed. The Front End Valve (FEV) and Beamline Isolation Valve (BIV) may also
close, preventing any vacuum breach from propagating upstream.

Floor Coordinators and Operators are allowed to reset FEEPS faults under certain
conditions:
The fault did not cause the loss of stored beam.
AND
The fault occurred due to a User vacuum fault
OR
The fault occurred due to a FE vacuum fault downstream of PS1

These instructions cover the resetting of FEEPS faults under these conditions. The
course of action varies depending on whether the beamline has a
commissioning/beryllium window or is windowless (i.e. has a differential pump). The
variances are outlined below on pages 3-5.



Course of Action

1. Ask the user if he/she knows what caused the fault.
e Often, the user mentions beamline vacuum work or suspected outgassing.

2. Ask the user to reset the Beamline EPS (BLEPS).
e In many cases, the FEEPS cannot be reset if the BLEPS has not been reset.

e Visiting users may need to call their beamline contact for assistance. Floor
Coordinators and Operators are not authorized to reset the BLEPS.

3. Determine whether the beamline has a commissioning/beryllium window.
e Following the path shown in Figure 1, access the Beamline-Specific FEEPS
EPICS screen.
e |If the beamline has a commissioning window or beryllium window, it is shown in
the beam path (circled in blue). Otherwise, the beamline is windowless.

}(’xFD—Display.adl I =]
APS Storage Ring Displays
SR Info PSS Front End ID BEAMLINE
@ilnfo| Bvacum | @Pss | BFront End | =mm | @Beanline |
FE EPS Hain Hen|
Gateway j___. FE MPS Inputs LN Dis Sys

T I /‘/—[ .4-: " FE Controls CHLHDS I

/ﬁ _J FE 100 Stats h{f-l_,
[ 5T RO

¢ EPS_Main.adl =1a)=l
FE Controls: & FE_EPS UVERALL STATUS MPS Test: =]
:IM|:I11D O||:|213r1 O|:|2113 O”ln |:|31n OH 4B |:|41n O”ﬁn O‘ﬂmu O|
:IGBH C|:|»3113 O||:I713M O|:I7113 O|;ISBM °|:|SID c”ﬁn O|:I9113 O|:|10BM OHow O|
HiBM @ |'£11n c||'i213n O|_!.ZI]J C”ﬂn O|'&3113 CH:!MBN 0|:!L4I]J O| hepn @ ‘:!15113 O|
| 16BH C| 161D c|| 17BH O|_|17113 c”ﬂﬂ C| 181D |£:I19BM 0|119113 ®|1I2OBM O‘%ow C|

| 24EM Him O”_zw |_LM|£H |_£3ID OH%‘tBM OPLUD O| 25EM ‘ M
5 1D_FEEPS_V1.adl =10l x|
SECTOR ©1 ID SR Current 102.0 mA

RHTEET FRONT END EQUIPHMENT PROTECTION SYSTEM

FM3 En FEV ss2 ss1 F‘52 FHZ EP”Z Fi = EPHL g ERE\/
CC2  CC1

A MeE e . . i M'”M- llm_| I—
-] . ?|||_.,._'er|1|?||£|_-,_| u

SAFETY GHUTTER Z | [GAFETY GHUTTER 4 | [ PHOTON SHUTTER 2 || PHOTON SHUTTER 1 FTECELLANEOLE TON PUMPS
 BOTH SHITCH  BOTH SHITCH # BOTH SWITCH ® BOTH SHITCH 5| ENGINEERING SCREENS

O SWITCH O SHITCH B HO SUITCH # HO SWITCH
L] . =_| CONTROL SCREEN & F1 2,2e09
4 SS2 HOT OFEH 4 SSL HOT OPEN 6,73 FLOW 5,34 FLOM

PS NOT CLOSED PS HOT CLOSED || = 5o seTROIMT || 2,43 sETRoINT & HPS TRIF (SLOW RF @BORT)

2,5e=-10
FOSITION (Open ||PostTion Open |[PostTion Open ||Position  Open O RLE (RS sy e =
) FLC LOW BATTERY

FRONT END VALWE FAST VALVE L0 _WALVE AT LCL Cont, Cable 1p3 d.de-09
® EOTH suITcHES || @ EoTH surtches [ BOTH SHITCHES # FE BIR < 60 PSI
1 CLOSE SW FAIL ||® OFEN sW FerL |[® OLOSE SU FAIL B BL-EPS Vacuum Pernit

S HOT OPEN B OPEN W FAIL IP4  2.8e-10
1 OPEN SW FAIL o T Mok || sunor oew # BL-EFS Shutter Fernit
4 FEW HOT OFEW PS NOT CLOSED
PS NOT CLOSED ® 1F5  3.1e-10
FALLT FAULT !
Hone Hone Maone:

FOSITION Open || FOSITION (pen || FOSITION Open ® IPe  4.4e-09
FIXED MASK 2/ WIM FIXED MASK 2 EBFH 2 FIXED HASK 1 BFH 1 # EBeamline Yac, Sens
» Low FLow ® LoW FLOW ® Low FLOW & LoW FLOW & Lod FLOW
1,84 FLow 6,07 FLM 1,80 FLow 5,77 FLOW 1,88 FLow FEEFS RESET
1,10 SETROINT || 4,11 SETPOINT || 08B0 SETPOINT || 3 48  sETPOINT (| 0.B0  SETPOINT E:‘

Figure 1: Path for accessing the Beamline-Specific FEEPS screen (EPICS). Note
that 1-1D has a commissioning window, labeled “COM Win,” which is circled in
blue. Some beamlines have a beryllium window, labeled “Be Win.”



For Beamlines with a Commissioning or Beryllium Window

4. The Floor Coordinator or Operator may attempt to reset the FEEPS. Following the
path shown in Figure 2, access the Beamline-Specific EPS_Controls screen.

5. Upon accessing the EPS_Controls screen, click the “Reset” button (circled in red).

6. Once the fault has been reset, click the FEV and BIV “Open” buttons.

7. Details to note:

e The legend on the left side of the EPS_Controls screen shows that there is no FE
permit and that PS1 and PS2 are closed, but the Beamline EPS (BLEPS) shutter
permit is being given (circled in blue). As was noted in step 2, for most
beamlines the BLEPS must be reset before the FEEPS can be reset.

e When there is a FEEPS fault, the FEEPS screen shows a red, blinking box next to
the “Fault Reset” button. The EPS_Controls screen also shows a red blinking box
above the “Reset” button (both are circled in red).

o0 Occasionally, a user suspects that there has been a FEEPS fault, but only the
BLEPS has faulted. In this case, refer to Item #3 in Appendix 1 (page 7).

e The EPS_Controls screen shows the open or closed status of PS1, Slow Valve,
Fast Valve, FEV, and BIV (circled in yellow). Because 21-1D is a new beamline,
status is not shown for the FEV and BIV.
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Figure 2: Path for Resetting FEEPS.



For Windowless Beamlines

8. If the beamline is windowless, more checks are needed to ensure that any beamline
vacuum problems are not propagated upstream. Using the Beamline-Specific FEEPS
screen (Figure 3), check to see that the pressure on all but one of the ion pumps is in
the 10 range or less (circled in blue).

e For most beamlines, one ion pump reads in the 10”7 range due to outgassing if the
shutter has been closed for several minutes. A yellow dot indicates that the
pressure is in this range. The actual ion pump varies depending on the exact front
end configuration. As long as only one ion pump is reading between the 107 and
the 10 ranges, the FE vacuum is considered to be acceptable for the purposes of
this procedure.

¢ BM_FEEPS_IP9.ad] =1l
SECTOR 09 BM
RATCHET FRONT END EQUIPMENT PROTECTION SYSTEM

SR Current 160.3 mA

w5 ps2 M3 sz EPMi AR g ey
m |I m 0 Dm . . ll N N ll a e
1F6 1F4 1Pz
BEAM DIRECTION [ preceliameos ]
SAFETY SHUTTER 2 | [SAFETY SHUTTER L _|[ PHOTOM SHUTTER 2 || PHOTON SHUTTER L [ MISCELLAMEOUS | /IUN PUMPS\ Er‘,\pt
® BOTH SUITCH & BOTH SWITCH # BOTH SWITCH & BOTH SHITCH —=_| ENGINEERING SCREEN il
@ HO SWITCH 4 HO SWITCH # HO SHITCH & N0 SWITCH = _| CONTROL SCREEM — @ 1Pt 2.5e-08 o
$52 HOT OPEN 3.87 FLOW Fop) | ALY
{7 EER B A B . 4 MPS TRIF ¢SLOW RF ABORT:
PS NOT CLOSED
PS HOT ELOSED | o 30 SETPOINT | 2 pgq SETROINT 4 PLC FORCE PRESENT P2 8.5e-09
FOSITION Closed ||POSITION Closed |[POSITION Closed |[POSITION Open ® PLC LOW BATTERY '
FRONT END VALVE FAET_WALWE SLOM VALVE 1P 1.4e-09
® BOTH SMITCHES |[® BoTH swrtches || BOTH SHITCHES B FauLT P18 17
& CLOSE S FAIL ||® OPEN SW FaIL |[® CLOSE S FaIL 1 FE AIR < 60 PSI o A
& OFEN SM FAIL @ SY har oPEH 4 OPEN SM FAIL 4 BL-EPS Wacuum Perwmit .
& FEV NOT OPEN & £ NoT cLosen FEEPS RESET @ EL-EFS Shubter Permit. : .
PS NOT CLOSED ; 1P5 2,200 | _—
FALLT FALLT FAULT DiFault & Warning Stack:
_— P65 9.66-08 .
Mone Hone: Hone
—® IP7  3,7e-10 o .
POSITION  Open POSITION _ Open POSITION Open g am e s N —
= 9 .
FHa-HIN BFH 2 BPH L FIRED fAsK 1 S AR I P3
FAULT IP5 & BL Une, Senz .
B LoK FLOW ® LoW FLOW & LOH FLOM ® LoW FLOW PS5 3.2e-10 _—
3.86  FLOM 1.48  FLoW 1.47  FLM 3.72  FLOW — @ Beanline Vac, Sens 9 .
1.T1  SETPOINT 0,80 SETPOINT 0,80 SETPOINT || 1,67  SETPOINT : f I F 4 .

— IP5:

% ID_FEEPS.adl 0 1 51
SECTOR 09 ID SR Current 144,28 nA II 6'
RATCHET FROMT END EQUIPMENT PROTECTION SYSTEN IP?
E M1 SREW
I “IIP6 mi i . . ! I ﬂmlpz m ! Ilplﬂl m IP8.
AFETY SHUTTER 2 |4AFETY SAUTTER 1]fHoToH SHUTTER 2 |PHOTON SHUTTER 1 HISEELLANEDUS /ION PU["]PS\
W EOTH SMITCH WEOTH SWITeH |[@ BOTH suITcH |[@ BOTH suITecH » |ENGINEERING SCREEN
W HO SWITCH W HD SWITCH B HO SWITCH B HO SWITCH s | CONTROL 3$CREEH P
$52 HOT GPEN || o531 noT opeEn || Bel3  FLOW 4,26 FLOW e 1.2¢-09
PE HOT CLOSED Fs noT closed| 3,51 seveorwT|| 2,66 sETROINT @ MES TRIP (SLOW RF ABORF)
POSITIONClosed ||posITIONClosed [[PosITION Closed ((posiTiON Open @ PLC FORCE PRESENT IPz  4.9e-10
W PLC LOW BATTERY
FRONT END WALWE FRST WALWE SLOW WALVE Ip3 9,510
@ BOTH SWITCHES || BOTH sWITcHeg|® BOTH SWITCHE @ FE AIR < 60 PSI -—
@ CLOSE SW FAI AULT IPL & IPS
@ CLOSE SM FaIL|| @ OPEH S FAIL = @E S mn @ EL-EP: Yacuum Permi Ipa  5.3e-08
$¥ HOT QPEH i kil
® oren i FAIL || g 38 OT OFRR | S ey ot opEn W EL-EPS Shutier Permil
. FEW NOT OFEN P% HOT CLOSE
PS NOT CLOSED hFault & Marning Stack ~WPs  1l.Ge-10 (9
FAULT FAULT FAULT
Hone: Hore Hone B—FAULT IPS & 1P6
posITION Open || PosITIOn Open |[FOSITION Open | mre  3.3e-10 o
B-RULT IPE & BL Yac Sens,
1xED Mask 3¢ W[ FIXED Mask 2 BFM 2 FIXED MASK 1 BFM 1 FEEPS RESET IP?  1,3e-10
@ LOW FLOW W LOW FLOW @ LOW FLOM B LoW FLOW W LOM FLOW _ —@eanline Waz. fe
1,70 FLOM 5,32 FLOW 1,63 FLOM 5,49 FLoW 1,56  FLON \ / |
1,11 ETPOINT|| 4.16 SETPOINT|| 0.80 SETPOINT 0,80  ZETPOINT|
2,93 SETPOINT — —

Figure 3: FEEPS screens for 9-BM and 9-1D, showing ion pumps to be checked. Note
that when resetting the FEEPS for 9-BM, it would be necessary to check nine ion pumps,
as opposed to 9-1D, which only has seven ion pumps to be checked. Blanks have been
provided where the ion pump values can be entered prior to resetting the FEEPS.




9. Check the Beamline RGA (Figure 4). The pressure should be in the range of 10 or
less (circled in blue).
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Figure 4: Path for checking the Beamline RGA before resetting the FEEPS for a

windowless beamline. A blank has been provided where the Beamline RGA value can be
entered prior to resetting the FEEPS.

10. If pressure conditions in steps 8 and 9 are satisfied, follow steps 4 through 7 to reset
the fault and open the FEV and BIV.

e |f any of the pressure readings in steps 8 and 9 are not within the prescribed
range, do not attempt to reset the FEEPS or open any valves. Contact the
Vacuum Group on-call engineer.



For All Beamlines

11. If the fault does not reset or occurs more than 3 times per shift, contact the vacuum
on-call engineer. He/She can provide advice as to whether the fault can continue to
be reset or whether call-ins are necessary.

e File an RMD report even if you continue to reset the fault; follow-up by AES
Division personnel during business hours may be required.

o If call-ins are necessary, notify the on-call Floor Coordinator. A CCWP may be
required, depending on the equipment involved.

12. Occasionally, it will not be possible to reset the FEEPS via EPICS due to computer
communication problems. It may still be possible to reset the FEEPS from the
associated chassis on the storage ring mezzanine (Figure 5). After performing the
vacuum checks outlined in steps 8-10 (if required):
¢ Find the cabinet on the storage ring mezzanine associated with the beamline

which needs the FEEPS reset.

Use key ES102 to open the FEEPS cabinet.

Press the “Reset” button (Figure 5, circled in blue).

Open the FEV and BIV (Figure 5, circled in yellow).

Note: some beamlines no longer have manual reset capabilities.
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07-ID-AR-RR05)

-

Figure 5: FEEPS cabinets and Front End Control chassis

13. Document the occurrence in the appropriate shift log. Include the time, beamline,
vacuum readings that were checked for windowless beamlines (ion pumps, RGA),
and whether the fault reset without difficulty or required further action.



Appendix 1: Other Information

1. When in doubt, the Operator is always welcome to call the on-call Floor Coordinator
for assistance in troubleshooting.

2. Occasionally, a user will request:
e That the FEV or BIV be closed manually in preparation for beamline vacuum
work.
e That the FEV or BIV be opened after vacuum work, when there is no FEEPS trip.
Floor Coordinators and Operators are permitted to grant such requests. Most beamlines
do not have control of these valves.

3. Occasionally, a user suspects that there has been a FEEPS fault, but only the BLEPS
has faulted. The Beamline Status screen (Figure 6, next page) can be helpful in
troubleshooting.

e The screen shows:
o Front End Status including EPS, MPS, DIW, and VAC (headings in blue)
o Positions of the SV, FEV, BIV, and PS1 (headings in purple)
o0 Beamline Vacuum and BLEPS Permit (headings in green)
e 12-BM and 17-BM show a pattern typical of a FEEPS trip in which the Front End
EPS and VAC columns are red, and the FEV and BIV (if present) are closed.
0 12-BM also has a Beamline VAC fault, and the BLEPS Permit has been
removed.
0 17-BM has no Beamline VAC fault, but the BLEPS Permit has been removed.
Note that 17-BM does not have a BIV.
e 8-BM, 9-BM, and several other beamlines show a pattern typical of a BLEPS trip.
0 Only the BLEPS Permit has been removed. The FEV and BIV are open.
0 The Front End EPS column is red because the BLEPS must be reset before the
FEEPS will give shutter permit.
o0 Inthis case, the user should be informed that there has been no FEEPS
vacuum trip and that the Beamline EPS needs to be reset.
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Figure 6: Path to Beamline Status screen.



